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ARBAG DEVICE 

BACKGROUND 

1. Field of the Invention 5 
The present invention relates to an airbag apparatus 

installed in a vehicle to inflate and deploy mainly in order to 
protect an occupant in case of emergency. 

2. Description of Related Art 
An airbag apparatus is a safety apparatus that operates in 10 

case of emergency, such as a vehicle collision, and includes, 
for example, a bag-like cushion portion. The cushion portion 
is inflated and deployed by a gas, during an emergency, to 
receive and protect an occupant. Various types of airbag appa 
ratuses are available depending on the installation position or 15 
application. By way of example, a side airbag is known which 
inflates and deploys from a side portion of a vehicle seat to a 
position immediately beside the occupant in order to protect 
the occupant in a side impact and a possible Subsequent 
rollover (overturn). 2O 
The airbag apparatus includes a gas generating apparatus 

called an inflator and which Supplies a gas to the cushion 
portion. The inflator is internally filled with a gas generating 
agent and is configured to combust the gas generating agent 
and eject the gas, for example, through a gas ejection port 25 
formed in an outer surface of the inflator, when a sensor or the 
like detects an impact. For the side airbag and the like, a 
cylindrical (cylinder-shaped) inflator is mostly used. 
The cushion portion is divided into a plurality of small 

rooms (chambers) by sewing or the like. The division into the 30 
plurality of chambers allows an impact to be mitigated at a 
plurality of positions using the single cushion portion or 
allows the occupant to be restricted, improving occupant 
protection performance. Channels through which the gas 
ejected from the inflator flows are formed between the plu- 35 
rality of chambers to enable each of the chambers to inflate 
and deploy. 

However, in an airbag apparatus with a plurality of cham 
bers, for example, when the occupant touches the cushion 
portion, a reverse flow of the gas may occur between the 40 
chambers, making maintenance of the internal pressures of 
the chambers difficult. In the cushion portion, for example, 
the chamber positioned close to the gas ejection port of the 
inflator may have a high pressure, whereas the chamber posi 
tioned farthest away from the gas ejection port of the inflator 45 
may have a low pressure. In Such a case, the gas flows 
reversely from the high-pressure-side chamber to the low 
pressure-side chamber, making the maintenance of the inter 
nal pressure of the high-pressure-side chamber difficult. 

In this regard, Japanese Patent Application Laid-open No. 50 
2001-63.502 describes an airbag with a connection hose pro 
vided between a first chamber and a second chamber to serve 
as a check valve. The connection hose includes an inner cloth 
disposed therein to separate a fluid passage between the first 
chamber and the second chamber from a pressure chamber 55 
connected to the second chamber. In the airbag, when the 
internal pressure of the second chamber is lower than the 
internal pressure of the first chamber, the inner cloth opens the 
fluid passage. When the internal pressure of the second cham 
ber is higher, the inner cloth closes the fluid channel. 60 

Japanese Patent Application Laid-open No. 2011-255714 
describes an airbag with a duct portion disposed to allow a 
plurality of chambers to communicate with one another and 
an airbag check valve. The airbag check valve has a cylindri 
cal portion sewn to the duct portion and a tongue-like portion 65 
formed at a leading end portion of the cylindrical portion. In 
this airbag, since the tongue-like portion is formed at the 

2 
leading end of the cylindrical portion sewn to the duct portion, 
resistance offered when the gas flows in the reverse direction 
can be increased. Thus, the tongue-like portion is easily rolled 
into the cylindrical portion, and the channel of the check valve 
is easily blocked. 

In the technique described in Japanese Patent Application 
Laid-open No. 2001-63502, the inner cloth disposed in the 
connection hose has a cylindrical shape, and parts of the inner 
cloth forming the cylindrical shape Stick to each other to 
prevent the reverse flow of the gas from the second chamber 
to the first chamber. However, it is difficult to control the 
direction in which the parts of the cloth forming the cylindri 
cal shape Stick to each other. Thus, the technique is disadvan 
tageous in reproducibility. 

FIG. 8 and the like in Japanese Patent Application Laid 
open No. 2011-255714 disclose a configuration of a check 
valve with a cylindrical portion and a tongue-like portion in 
which the tongue-like portion is stuffed into the cylindrical 
portion toward the center thereof to seal the channel. How 
ever, a change in internal pressure after the stuffing may cause 
the check valve to be collapsed. 

With such problems in view, it is an object of the present 
invention to provide an airbag apparatus that prevents the 
reverse flow of the gas between the chambers to allow the 
internal pressures of the chambers to be maintained. 

SUMMARY 

To accomplish the object, an aspect of the present invention 
provides a typical configuration of an airbag apparatus. The 
airbag apparatus is installed in a vehicle, and includes a cush 
ion portion that is a bag-like cushion portion inflated and 
deployed by a gas, the cushion portion having a division 
portion that divides an internal space at least into a first 
chamber and a second chamber, a cylindrical inflator having, 
in an outer Surface thereof, a gas ejection port through which 
the gas is ejected, a metal annular deflector Surrounding a 
periphery of the inflator with a first gap therebetween to cover 
the gas ejection port, the deflector having a first end portion 
projecting in a longitudinal direction of the inflator Such that 
a space is formed between the first end portion and a first end 
portion of the inflator, and a cloth cylindrical member formed 
so as to be able to surround a periphery of the deflector with 
a second gap therebetween. The deflector straddles the divi 
sion portion. The first end portion of the deflector is posi 
tioned in the first chamber side, whereas a second end portion 
of the deflector is positioned on the second chamber side. The 
cylindrical member projects from the first end portion of the 
deflector by a predetermined length so as to allow at least the 
first gap and the second gap to be covered in the first end 
portion side of the deflector. At least the first gap near the first 
end portion of the inflator is larger than the second gap after 
the inflator operates. 

It is assumed that, in the above-described configuration, the 
first chamber has a higher internal pressure than the second 
chamber as a result of completion of ejection of the gas. In this 
case, the gas starts to flow reversely from the first chamber 
with a high internal pressure toward the second chamber with 
a low internal pressure. The first gap that is the gap between 
the inflator and the deflector is larger than the second gap and 
allows the first chamber and the second chamber to commu 
nicate with each other. Thus, in the above-described situation, 
the gas starts to flow reversely from the first chamber through 
the first gap to the second chamber. In conjunction with the 
flow of the gas, the cylindrical member with the predeter 
mined length is deformed from the first end portion side of the 
deflector toward the inflator. The cylindrical member thus 
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becomes, for example, massive to cover the first gap and the 
second gap, allowing the gaps to be blocked. Thus, this con 
figuration allows the cylindrical member to act as a check 
valve that prevents the reverse flow of the gas to allow the 
pressure of the first chamber to be kept higher than the pres 
Sure of the second chamber. The first gap is assumed to be 
present even when the deflector and the inflator are in contact 
with each other unless the deflector and the inflator are bound 
together by adhesion or the like. 
On the other hand, when the first chamber has a lower 

internal pressure than the second chamber as a result of the 
completion of ejection of the gas, the cylindrical member of 
the check valve is easily opened in conjunction with the flow 
of the gas. Thus, the gas can flow from the second chamber 
through the first gap into the first chamber. The gas continues 
flowing into the first chamber until the internal pressure of the 
first chamber becomes sufficiently high. Then, the above 
described check valve operates to eventually allow the pres 
sure of the first chamber to be kept higher than the pressure of 
the second chamber. 

Thus, an aspect of the present invention enables the internal 
pressure of the chamber for which the internal pressure is to 
be kept high even after completion of ejection of the gas, for 
example, the chamber with which the occupant is likely to 
come into contact, to be actually kept higher than the internal 
pressures of the other chambers. 
The predetermined length of the cylindrical member may 

have at least a value resulting from addition of a second 
distance that is half an inner diameter of the cylindrical mem 
ber to a first distance in the space by which the first end 
portion of the deflector projects from the inflator. 

Thus, the cylindrical member has a predetermined length 
equal to or more than a value of a Sum of the first distance and 
the second distance. When the gas starts to flow reversely, the 
cylindrical member is deformed utilizing the space formed 
between the first end portion of the deflector and the first end 
portion of the inflator, and can reliably cover the first end 
portion of the inflator in addition to the first gap and the 
second gap. Consequently, the cylindrical member allows the 
reverse flow of the gas to be reliably prevented. 

In a part of the cylindrical member which has the predeter 
mined length, a contact portion that comes into contact with 
the inflator may be melted by heat generated in conjunction 
with ejection of the gas from the inflator, and then fixed to the 
inflator. Thus, the contact portion is fixed to the inflator to 
allow the cylindrical member to reliably prevent the reverse 
flow of the gas. 
The cylindrical member and the division portion may be 

sewn so as to at least partly overlap, and a sewing line result 
ing from the sewing may be a curve. This avoids forming a 
gap between the division member and the cylindrical member 
and enables the first chamber and the second chamber to 
communicate with each other only inside the cylindrical 
member. Thus, the pressure of the first chamber can be main 
tained by allowing the cylindrical member to function as a 
check valve. 
The cylindrical member may be formed of a coat cloth 

coated with silicon. The coat cloth coated with silicon has 
small voids. Thus, the cylindrical member formed of the coat 
cloth allows the reverse flow of the gas to be more stably 
prevented. 
An aspect of the present invention can provide an airbag 

apparatus that prevents the reverse flow of the gas between the 
chambers to allow the internal pressures of the chambers to be 
maintained. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram Schematically illustrating an airbag 
apparatus according to an embodiment of the present inven 
tion; 

FIGS. 2(a)-2(c) are diagrams illustrating a part of the air 
bag apparatus in FIG. 1 in detail; 

FIG. 3 is a diagram schematically illustrating a part of the 
airbag apparatus in a state where a cushion portion in FIG. 1 
has not been inflated; 

FIG. 4 is a diagram schematically illustrating a part of the 
airbag apparatus in a state where the cushion portion in FIG. 
1 has been inflated; 

FIGS. 5(a)-5(c) are diagrams illustrating a sewing proce 
dure for the cushion portion in FIG. 1; 

FIGS. 6(a)-6(e) are diagrams illustrating a sewing proce 
dure continued from FIG. 5; 

FIG. 7 is a graph depicting temporal changes in the internal 
pressure of a first chamber in FIG. 1; and 

FIG. 8 is a diagram illustrating a variation of the airbag 
apparatus seen in FIG. 1. 

DETAILED DESCRIPTION 

Preferred embodiments of the present invention will be 
described below in detail with reference to the attached draw 
ings. Dimensions, materials, other specific numeral values, 
and the like illustrated in the embodiments are only illustra 
tive for facilitation of understanding of the present invention 
and are not intended to limit the present invention unless 
otherwise specified. In the specification and the drawings, 
elements having Substantially the same functions and con 
figurations are denoted by the same reference numerals so as 
to omit duplicate descriptions. Furthermore, illustration of 
elements that are not directly related to the present invention 
is omitted. 

FIG. 1 is a diagram Schematically illustrating an airbag 
apparatus according to an embodiment of the present inven 
tion. An airbag apparatus 100 includes a cushion portion 102 
provided at a side portion of a vehicle seat in a vehicle to 
inflate and deploy between an occupant sitting in a vehicle 
seat and a vehicle wall portion (neither the occupant nor the 
vehicle wall portion is depicted in the drawings). The cushion 
portion 102 is formed into a bag shape, for example, by a 
method of sewing a total of two base cloths providing a front 
Surface and a back Surface, respectively, or a method of spin 
ning and weaving using one-piece woven (OPW). 
The cushion portion 102 includes one fabric (fabric 104) 

and is peripherally sewn along a sewing line 104a. Further 
more, the cushion portion 102 has an internal space divided 
by a division portion (first divisional sewing line 106) at least 
into a first chamber 108 positioned in a lower portion in FIG. 
1 and a second chamber 110 positioned above the first cham 
ber 108. 

In the airbag apparatus 100, the cushion portion 102 is 
divided into the plurality of chambers to allow an impact to be 
mitigated at a plurality of positions by the single cushion 
portion 102. This enables enhancement of occupant protec 
tion function Such as protection of a particular part of the 
occupant. In FIG. 1, the cushion portion 102 is divided into 
the first chamber 108 and the second chamber 110 along the 
first divisional sewing line 106. However, the present inven 
tion is not limited to this but the cushion portion 102 may 
further be divided into a plurality of chambers. Alternatively, 
the cushion portion 102 may be divided using a partition wall 
called a baffle. 
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Furthermore, the cushion portion 102 has a separate base 
cloth 112 sewn to a bag-like inside as depicted by a dotted line 
in FIG.1. In FIG.1, apart of the separate base cloth 112 closer 
to the reader and a part of the separate base cloth 112 farther 
from the reader overlap, and at least the vicinity of a lower 
side end of the separate base cloth 112 is sewn to the inside 
along the sewing line 112a. Thus, a part of the separate base 
cloth 112 provides a cylindrical member 114 shaped like a 
cylinder. 
The vicinity of an upper end of the sewing line 112a which 

forms the cylindrical member 114 is sewn so as to overlap an 
end 106a of the first divisional sewing line 106. The end 106a 
of the first divisional sewing line 106 is sewn in a curve so as 
not to create a gap between the separate base cloth 112 and the 
first divisional sewing line 106. Thus, in the cushion portion 
102, the first chamber 108 and the second chamber 110 are in 
communication with each other only inside the cylindrical 
member 114. 
The cushion portion 102 is configured to be inflated and 

deployed by a gas pressure, with a gas generating apparatus 
(inflator 116) interposed in the cushion portion 102 to serve as 
a source of a gas. The inflator 116 is, for example, shaped like 
a cylinder and generates a gas by combusting a gas generating 
agent internally filling the inflator 116. Furthermore, a deflec 
tor 118 is disposed around the inflator 116 to regulate the flow 
of the gas ejected from the inflator 116. 
A second divisional sewing line 106b, along which the 

separate base cloth 112 and the fabric 104 are sewn together, 
is positioned inside the cylindrical member 114, depicted by 
a chain line in FIG. 1, and positioned to traverse the deflector 
118 as depicted in FIG. 1. In other words, the deflector 118 
straddles the second divisional sewing line 106b serving as a 
division portion. Thus, the gas from the inflator 116 is fed 
through a first chamber 108-side first end portion 120 of the 
deflector 118 to the first chamber 108 and through a second 
chamber 110-side second end portion 122 to the second 
chamber 110. 

Furthermore, the cylindrical member 114 projects from the 
first chamber 108-side first end portion 120 of the deflector 
118 toward the first chamber 108 by a predetermined length. 
The predetermined length is illustrated by a dimension X 
from the first end portion 120 of the deflector 118 to the first 
end portion 114a of the cylindrical member 114. 

FIG. 2(a)-2(c) are diagrams depicting a part of the airbag 
apparatus 100 in FIG. 1 in detail. FIG. 2(a) is a diagram of the 
airbag apparatus 100 as viewed in the direction of arrow A 
depicted in FIG. 1. FIG. 2(b) is a diagram of the airbag 
apparatus 100 as viewed in the direction of arrow B depicted 
in FIG. 2(a). FIG. 2(c) is a diagram of the airbag apparatus 
100 as viewed in the direction of arrow C depicted in FIG. 
2(b). The cylindrical member 114 is omitted from FIG. 2(b) 
and FIG. 2(c). 
The inflator 116 is cylindrical as illustrated in FIG.2(a) and 

has a plurality of gas ejection ports 124 in an outer Surface of 
the inflator 116. The gas resulting from combustion of the gas 
generating agent inside the inflator 116 is ejected through the 
gas ejection ports 124. 
The inflator 116 has a first end portion 116b and a second 

end portion 116a. The second end portion 116a is provided 
with a connector 126 as illustrated in FIG. 2(b). By way of 
example, a harness (not depicted in the drawings) is con 
nected to the connector 126. The inflator 116 receives a signal 
indicative of detection of an impact, from a sensor or the like 
through the harness, to ignite the gas generating agent inside. 
Two stud bolts 128a and 128b are provided in the outer 
surface of the inflator 116. The inflator 116 is installed by 
clamping the studbolts 128a and 128b to a vehicle sheet. 
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6 
The deflector 118 is a cylindrically or annularly shaped 

member that covers a part of the periphery of the inflator 116, 
that is, at least the gas ejection ports 124. The deflector 118 
conducts the gas toward the left and right in FIG. 2(a) along 
a longitudinal direction of the inflator 116. The left side in 
FIG. 2(a) corresponds to the first chamber 108 side in FIG.1. 
The right side in FIG. 2(a) corresponds to the second chamber 
110 side in FIG. 1. The deflector 118 is formed of metal by 
bending the metal so that the metal surrounds the inflator 116 
as illustrated in FIG. 2(b) and FIG. 2(c). 
As illustrated in FIG. 2(a), a cloth cylindrical member 114 

is provided around the deflector 118. The cylindrical member 
114 has an inner diameter D extending along a direction 
orthogonal to the longitudinal direction of the inflator 116. 
Furthermore, the cylindrical member 114 has a first end por 
tion 114a projecting from the first chamber 108-side first end 
portion 120 of the deflector 118 toward the first chamber 108 
side by a predetermined length with the dimension X along 
the longitudinal direction, as described above. Moreover, the 
deflector 118 forms a space 130 with a dimension E along the 
longitudinal direction, between the first chamber 108-side 
first end portion 120 and the first end portion 116b of the 
inflator 116. In this regard, the first end portion 116b of the 
inflator 116 is positioned in the first chamber 108 side (see 
FIG.3). The dimension E is, in other words, the distance in the 
space 130 by which the first end portion 120 of the deflector 
118 projects from the inflator 116. 

FIG. 3 is a diagram schematically illustrating a part of the 
airbag apparatus 100 in a state where the cushion portion 102 
in FIG. 1 has not been inflated. In FIG. 3, a lower side of the 
second divisional sewing line 106b corresponds to the first 
chamber 108 side, while an upper side of the second divi 
sional sewing line 106b corresponds to the second chamber 
110 side. Moreover, the inner diameter D of the cylindrical 
member 114, the dimension X corresponding to a predeter 
mined length, and the dimension E in the space 130, all 
depicted in FIG. 3, are illustrated in association with FIG. 
2(a). 
As depicted in FIG. 3, the deflector 118 has a first gap L1 

between the deflector 118 and the inflator 116. That is, the 
deflector 118 surrounds the periphery of the inflator 116 with 
the first gap L1 between the deflector 118 and the inflator 116. 
Furthermore, as depicted in FIG. 3, the cylindrical member 
114 has a second gap L2 between the cylindrical member 114 
and the deflector 118. That is, the cylindrical member 114 is 
formed to be able to surround the periphery of the deflector 
118 with the second gap L2 therebetween. The first gap L1 is 
larger than the second gap L2 in a cross section orthogonal to 
the longitudinal direction of the inflator 116. As depicted by 
arrow Fin FIG.3, the first gap L1 allows the first chamber 108 
and the second chamber 110 to communicate with each other. 

Next, with reference to FIG.4, a situation will be described 
in which ejection of the gas from the inflator 116 completes 
and in which the cushion portion 102 inflates and deploys to 
cause the gas to, for example, flow reversely from the first 
chamber 108 with a high internal pressure toward the second 
chamber 110 with a low internal pressure. Examples of the 
situation where a difference in internal pressure occurs 
between the first chamber 108 and the second chamber 110 
include a case where the occupant comes into contact with the 
first chamber 108 and a case where the first chamber 108 is 
positioned closer to the gas ejection ports 124 of the inflator 
116 than the second chamber 110. 

FIG. 4 is a diagram schematically illustrating a part of the 
airbagapparatus 100 in which the cushion portion 102 in FIG. 
1 has been inflated. In this situation, the gas starts to flow 
reversely from the first chamber 108 through the first gap L1 
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to the second chamber 110. However, the cylindrical member 
114 has the predetermined length with the dimension X as 
illustrated in FIG. 3. 

Thus, the cylindrical member 114 is caught into spaces 132 
with the dimension E in conjunction with the flow of the gas 
and deformed into masses, which block (seal) the first gap L1 
and the second gap L2 as illustrated in FIG. 4. In other words, 
the cylindrical member 114 is deformed utilizing the space 
130 to cover the first gap L1 and the second gap L2 in the first 
end portion 120 side of the deflector 118. Moreover, the 
cylindrical member 114 covers the first end portion 116b of 
the inflator 116. Thus, the cylindrical member 114 functions 
as what is called a check valve, which prevents the reverse 
flow of the gas. 

Furthermore, a lower limit value for the dimension X at 
which the cylindrical member 114 functions as a check valve 
is defined by: 

XeF+D/2 (1) 

That is, the cylindrical member 114 needs to be caught in 
the space 130 with the dimension E (first distance) to further 
cover the deflector 118 and the inflator 116, which are posi 
tioned inside the cylindrical member 114. The cylindrical 
member 114 is deformed from the laterally opposite sides in 
FIG. 4 toward the center of the inflator 116. Thus, in addition 
to the dimension E, at least the half D/2 (second distance) of 
the inner diameter D is needed. 

Furthermore, when deformed to prevent the reverse flow of 
the gas, the cylindrical member 114 contacts the first end 
portion 116b of the inflator 116 in areas (contact areas 132) 
enclosed by dotted lines in FIG. 4. In this regard, the inflator 
116 generates heat in conjunction with ejection of the gas. 

Thus, the contact areas 132 of the cylindrical member 114 
are melted by heat from the inflator 116 and fixed to the 
inflator 116. The contact areas 132 are fixed to the inflator 116 
to allow the cylindrical member 114 to more reliably prevent 
the reverse flow of the gas. 

Moreover, the cylindrical member 114, functioning as a 
check valve, is preferably formed of a coat cloth coated with 
silicon. The coat cloth has smaller voids than a non-coat cloth 
and allows the passage of the gas to be more appropriately 
prevented. 

Thus, in the airbag apparatus 100, the cylindrical member 
114 functions as a check valve to prevent the reverse flow of 
the gas between the first chamber 108 and the second chamber 
110. For example, the internal pressure of the high-pressure 
side first chamber 108 can be stably maintained. 

Next, with reference to FIGS. 5(a)-5(c) and FIGS. 6(a)-(e), 
a sewing procedure will be described in which the cushion 
portion 102 illustrated in FIG. 1 is formed from a fabric 104 
by sewing. FIGS. 5(a)-5(c) are diagrams illustrating a sewing 
procedure for the cushion portion 102 in FIG. 1. FIGS. 6(a)- 
6(e) are diagrams illustrating a sewing procedure continued 
from FIG. 5. 
As illustrated in FIG. 5(a), first, the fabric 104 with a 

laterally symmetric shape is prepared. An inflator attachment 
portion 134 is formed in the fabric 104. The inflator attach 
ment portion 134 has two hole portions 136a and 136b 
through which the above-described studbolts 128a and 128b 
of the inflator 116 are inserted and a slit 138 formed between 
the hole portions 136a and 136b. Then, side edges 14.0a and 
140b and lower edges 142a and 142b all of which are located 
in a lower portion of the fabric 104 are folded back along 
dotted arrows depicted in FIG. 5(a). 

Subsequently, as illustrated in FIG. 5(b), the side edges 
140a and 140b and lower edges 142a and 142b, all of which 
are located in the lower portion of the fabric 104 and which 
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8 
have been folded back in FIG. 5(a), are sewn along sewing 
lines 144a and 144b. Furthermore, the separate base cloth 112 
is applied to the vicinity of the center of the fabric 104 and 
sewn to the fabric 104 along sewing line 146a and 146b. 
Moreover, the separate base cloth 112 includes a projecting 
portion 148 on a left side thereof in FIG. 5(b). An upper side 
of the projecting portion 148 is folded back downward as 
depicted by an arrow in FIG. 5(b). 

Then, as illustrated in FIG.5(c), the separate base cloth 112 
including the projecting portion 148 folded back in FIG. 5(b) 
is sewn to the fabric 104 along a sewing line 150. 

FIG. 6(a) illustrates a back surface of the fabric 104. A 
reinforcement cloth 152 allowing the inflator attachment por 
tion 134 to be reinforced is sewn to the back surface of the 
fabric 104 along sewing lines 152a and 152b. Furthermore, 
reinforcement cloths 154a and 154b depicted by dotted lines 
in FIG. 6(a) are sewn to a front surface of the fabric 104 along 
sewing lines 156a and 156b; the reinforcement cloths 154a 
and 154b allow reinforcement of the above-described first 
divisional sewing line 106 (see FIG. 1), which allows the first 
chamber 108 and the second chamber 110 to be separated 
from each other. 

FIG. 6(b) also illustrates the front surface of the fabric 104. 
A lower side of the fabric 104 is folded back toward a side 
farther from the reader as shown by an arrow in FIG. 6(b), 
along a line 158 depicted by an alternate long and dash line. 
As illustrated in FIG. 6(c), a part of the separate base cloth 

112, that is, a part 160 of the separate base cloth 112 which 
forms the cylindrical member 114, sticks out from the fabric 
104 with the lower side thereoffolded back. Then, a right side 
of the fabric 104 is folded back as shown by an arrow in FIG. 
6(c), along a line 162 depicted by an alternate long and short 
dash line. 

Subsequently, as illustrated in FIG. 6(d), the part 160 (see 
FIG. 6(c)) of the folded separate base cloth 112 folded back 
on itself is sewn along the above-described sewing line 112a 
(see FIG. 1) to form the above-described cylindrical member 
114. Then, as depicted by an arrow in FIG. 6(d), the lower side 
of the fabric 104 folded back on itself is drawn out again. 
Moreover, the right side of the fabric 104 is folded back 
leftward. 

Then, as illustrated in FIG. 6(e), the periphery of the fabric 
104 folded back on itself is sewn along a sewing line 104a to 
form the cushion portion 102 shaped like a bag. Then, the 
cushion portion 102 is divided along the second divisional 
sewing line 106 into the first chamber 108 and the second 
chamber 110. 

Finally, the inflator 116 and the deflector 118 are inserted, 
via the inflator attachment portion 134, into the cushion por 
tion 102 with the first chamber 108 and the second chamber 
110 to form the airbag apparatus 100 illustrated in FIG. 1. For 
example, the harness connected to the connector 126 of the 
inflator 116 may be drawn out via the hole portion 162 illus 
trated in FIG. 6(e). 

FIG. 7 is a graph depicting temporal changes in the internal 
pressure of the first chamber 108 in FIG.1. In FIG. 7, the axis 
of abscissas represents time, and the axis of ordinate repre 
sents the internal pressure of the first chamber 108. Further 
more, a graph G1 depicts temporal changes in internal pres 
sure observed when the cylindrical member 114, which 
functions as a check valve, is formed of a coat cloth. A graph 
G2 illustrates a case where the cylindrical member 114 is 
formed of a non-coat cloth instead of the coat cloth. A graph 
G3 illustrates temporal changes in internal pressure in a com 
parative example where no check valve is provided. 
As illustrated in FIG. 7, the graphs G1 and G2 indicate 

more moderate temporal changes in internal pressure than the 
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graph G3 in the comparative example. In particular, the graph 
G1 indicates that the cylindrical member 114 formed of a coat 
cloth with Small Voids functions as a check valve, keeping the 
internal pressure substantially constant as illustrated in FIG. 
4. The graph G2 depicts that, although the cylindrical member 
114 is formed of a non-coat cloth, temporal changes in inter 
nal pressure are moderate, indicating that cylindrical member 
114 has sufficient functions as a check valve. 
On the other hand, the graph G3 indicates that the lack of a 

check valve causes the gas to flow reversely from the high 
pressure-side first chamber 108 to the low-pressure-side sec 
ond chamber 110, resulting in a reduction in internal pressure 
in a short time (for example, several tens of ms). Even after the 
internal pressure is reduced as illustrated in graph G3, the 
internal pressure in graph G2 is sufficiently maintained as 
depicted by arrow H in FIG. 7. 
As described above, in the present embodiment, the first 

gap L1, that is, the gap between the inflator 116 and the 
deflector 118, is larger than the second gap L2, allowing the 
first chamber 108 and the second chamber 110 to communi 
cate with each other. Thus, when ejection of the gas from the 
inflator 116 completes and the gas starts to flow reversely 
from the high-pressure-side first chamber 108 toward the 
low-pressure-side second chamber 110 through the first gap 
L1, the cylindrical member 114 with the predetermined 
length with the dimension X is deformed utilizing the space 
130 between the first end portion 120 of the deflector 118 and 
the first end portion 116b of the inflator 116 to allow the first 
end portion 116b of the inflator 116 to be reliably covered in 
addition to the first gap L1 and the second gap L2 as illus 
trated in FIG. 4. That is, the cylindrical member 114 projects 
from the first end portion 120 of the deflector 118 by the 
predetermined length so as to allow at least the first gap L1 
and the second gap L2 to be covered in the first end portion 
120 side of the deflector 118. 

Thus, in the present embodiment, the cylindrical member 
114 serves as a check valve that prevents the reverse flow of 
the gas to allow the pressure of the first chamber 108 to be 
maintained. On the other hand, when completion of ejection 
of the gas results in the internal pressure of the first chamber 
108 being lower than the internal pressure of the second 
chamber 110, the cylindrical member 114 as a check valve is 
easily opened in conjunction with the flow of the gas. Thus, 
the gas can flow from the second chamber 110 through the 
first gap L1 into the first chamber 108. The gas continues to 
flow in until the internal pressure of the first chamber 108 is 
higher than the internal pressure of the second chamber 110. 
and then the check valve operates to keep the internal pressure 
of the first chamber 108 higher than the internal pressure of 
the second chamber 110. 
As described above, the present embodiment enables the 

internal pressure of the chamber for which the internal pres 
sure is to be kept high even after completion of ejection of the 
gas, for example, the chamber with which the occupant is 
likely to come into contact, to be actually kept higher than the 
internal pressures of the other chambers. 

Furthermore, the cylindrical member 114 has the contact 
areas 132 that come into contact with the inflator 116 when 
the cylindrical member 114 is deformed as a check valve, and 
the contact areas 132 are melted by heat generated in con 
junction with ejection of the gas from the inflator 116 and are 
then fixed to the first end portion 116b of the inflator 116. 
Thus, the contact areas 132 come into contact with the inflator 
116 to allow the cylindrical member 114 to reliably prevent 
the reverse flow of the gas. 

Furthermore, the cylindrical member 114 and the first divi 
sional sewing line 106 depicted as a curve are sewn so as to at 
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10 
least partly overlap. Thus, no gap is formed between the first 
divisional sewing line 106 and the cylindrical member 114. 
This enables the first chamber 108 and the second chamber 
110 to communicate with each other only inside the cylindri 
cal member 114. Therefore, the internal pressure of the first 
chamber 108 can be maintained by allowing the cylindrical 
member 114 to function as a check valve. 

FIG. 8 is a diagram illustrating a variation of the airbag 
apparatus 100 in FIG.1. The airbag apparatus 100A is differ 
ent from the airbag apparatus 100 in the sewing line 112b 
forming the cylindrical member 114. As depicted by the sew 
ing line 112b, the cylindrical member 114 is not sewn up to 
the first chamber 108-side first end portion 114a. This cylin 
drical member 114 also has the predetermined length with the 
dimension X and is thus deformed toward the center of the 
inflator 116 to function as a check valve when the gas starts to 
flow reversely. 

Thus, the airbag apparatus 100A can also maintain the 
pressure of the first chamber 108. Furthermore, when the 
internal pressure of the first chamber 108 is lower than the 
internal pressure of the second chamber 110, the cylindrical 
member 114 is more easily opened in conjunction with the 
flow of the gas. Consequently, the gas can flow from the 
second chamber 110 toward the first chamber 108. 
The preferred embodiment of the present invention has 

been described above with reference to the attached draw 
ings. However, it is needless to say that the present invention 
is not limited to the embodiment. It would be obvious to those 
skilled in the art that various variations or modifications can 
be arrived at within the scope set forth in the claims, and it 
should be understood that those variations or modifications 
also belong to the technical scope of the present invention. 
The present invention can be utilized for an airbag appara 

tus installed in a vehicle to inflate and deploy in order mainly 
to protect an occupant in case of emergency. 
What is claimed is: 
1. An airbag apparatus installed in a vehicle, comprising: 
a cushion portion that is configured to be inflated and 

deployed by a gas, the cushion portion having a division 
portion that divides an internal space of the cushion 
portion into at least a first chamber and a second cham 
ber; 

an inflator including, in a cylindrical outermost Surface 
thereof, a gas ejection port through which the gas is 
ejected; 

a deflector formed of a bent metal sheet surrounding a 
periphery of the inflator with a first gap therebetween 
and covering the gas ejection port, the deflector having a 
first end portion projecting in a longitudinal direction of 
the inflator such that a space is formed between the first 
end portion of the deflector and a first end portion of the 
inflator; and 

a cloth cylindrical member formed so as to be able to 
Surround a periphery of the deflector and defining a 
second gap between the cylindrical member and the 
periphery of the deflector, 

the deflector straddling the division portion, and the first 
end portion of the deflector is positioned toward the first 
chamber, whereas a second end portion of the deflector 
is positioned toward the second chamber, 

a projecting portion of the cylindrical member projecting 
from the first end portion of the deflector by a length 
Sufficient to allow at least the first gap and the secondgap 
to be covered by the projecting portion at the first end 
portion of the deflector, and 

the first gap near the first end portion of the inflator being 
larger than the second gap after the inflator operates. 



US 9,381,886 B2 
11 

2. The airbag apparatus according to claim 1, wherein the 
length of the projecting portion of the cylindrical member is 
at least equal to a value resulting from addition of a second 
distance that is half of an inner diameter of the cylindrical 
member to a first distance between the first end portion of the 
deflector and the first end portion of the inflator along a 
longitudinal direction of the inflator. 

3. The airbag apparatus according to claim 1, wherein the 
cylindrical member is formed of a coat cloth coated with 
silicon. 

4. The airbag apparatus according to claim 1, wherein the 
inflator is cylindrical in shape. 

5. The airbag apparatus according to claim 1, wherein the 
deflector is formed of metal. 

6. The airbag apparatus according to claim 1, wherein the 
deflector has an annular shape in cross section. 

7. The airbag apparatus according to claim 1, wherein the 
cushion portion is in the form of a bag. 

8. An airbag apparatus installed in a vehicle, comprising: 
a cushion portion that is configured to be inflated and 

deployed by a gas, the cushion portion having a division 
portion that divides an internal space of the cushion 
portion into at least a first chamber and a second cham 
ber; 

an inflator including, in an outer surface thereof, a gas 
ejection port through which the gas is ejected; 

a deflector surrounding a periphery of the inflator with a 
first gap therebetween and covering the gas ejection 
port, the deflector having a first end portion projecting in 
a longitudinal direction of the inflator such that a space 
is formed between the first end portion of the deflector 
and a first end portion of the inflator; and 

a cloth cylindrical member formed so as to be able to 
Surround a periphery of the deflector and defining a 
Second gap between the cylindrical member and the 
periphery of the deflector, 

the deflector straddling the division portion, and the first 
end portion of the deflector is positioned toward the first 
chamber, whereas a second end portion of the deflector 
is positioned toward the second chamber, 

a projecting portion of the cylindrical member projecting 
from the first end portion of the deflector by a length 
Sufficient to allow at least the first gap and the second gap 
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to be covered by the projecting portion at the first end 
portion of the deflector, and 

the first gap near the first end portion of the inflator being 
larger than the second gap after the inflator operates: 

wherein the projecting portion of the cylindrical member 
has a contact portion that upon coming into contact with 
the inflator is configured to melt from heat generated in 
conjunction with ejection of the gas from the inflator, 
and then fixate to the inflator. 

9. An airbag apparatus installed in a vehicle, comprising: 
a cushion portion that is configured to be inflated and 

deployed by a gas, the cushion portion having a division 
portion that divides an internal space of the cushion 
portion into at least a first chamber and a second cham 
ber; 

an inflator including, in an outer surface thereof, a gas 
ejection port through which the gas is ejected; 

a deflector surrounding a periphery of the inflator with a 
first gap therebetween and covering the gas ejection 
port, the deflector having a first end portion projecting in 
a longitudinal direction of the inflator such that a space 
is formed between the first end portion of the deflector 
and a first end portion of the inflator; and 

a cloth cylindrical member formed so as to be able to 
Surround a periphery of the deflector and defining a 
second gap between the cylindrical member and the 
periphery of the deflector, 

the deflector straddling the division portion, and the first 
end portion of the deflector is positioned toward the first 
chamber, whereas a second end portion of the deflector 
is positioned toward the second chamber, 

a projecting portion of the cylindrical member projecting 
from the first end portion of the deflector by a length 
Sufficient to allow at least the first gap and the second gap 
to be covered by the projecting portion at the first end 
portion of the deflector, and 

the first gap near the first end portion of the inflator being 
larger than the second gap after the inflator operates: 

wherein the cylindrical member and the division portion 
are sewn so as to at least partly overlap, and a sewing line 
resulting from the sewing is along a curve. 
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